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DETAILED ACTION 
Response to Amendment 

Applicants amendment of January 4, 2006 does not render the application 
allowable. 

The amendment filed January 4, 2006 is objected to under 35 U.S.C. 132(a) 
because it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no 
amendment shall introduce new matter into the disclosure of the invention. The added 
material which is not supported by the original disclosure is as follows: the claims 1-7 
are amended to recite the limitation of "wherein said electroplating is implemented in the 
absence of a photolithographically formed masking layer ." However, there is no 
evidence in the applicant's disclosure to support this limitation. The disclosure teaches 
that in the instant invention "there is no photoresist present during the actual 
electroplating step" (paragraph 15). The currently amended limitation is broader in 
scope than the disclosure, since an electroplating step that is implemented in the 
absence of a mask can be interpreted to mean that the mask can be present just prior 
to electroplating, while the disclosure only supports the absence of the mask during the 
actual electroplating. In addition, photolithographically formed masking layer can be 
comprised of materials other than photoresist. The disclosure, therefore, does not 
provide a clear indication to support the currently amended limitation. Applicant is 
required to cancel the new matter in the reply to this Office Action. 
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Status of Objections and Rejections 

All rejections from the previous office action are withdrawn in view of the 
amendment. 

New rejections under 35 U.S.C. 103(a) are necessitated by the amendments. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-7 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention, the claims 1-7 are amended to recite the limitation 
of "wherein said electroplating is implemented in the absence of a photolithographically 
formed masking layer ." However, there is no evidence in the applicant's disclosure to 
support this limitation. The disclosure teaches that in the instant invention "there is no 
photoresist present during the actual electroplating step" (paragraph 15). The currently 
amended limitation is broader in scope than the disclosure, since an electroplating step 
that is implemented in the absence of a mask can be interpreted to mean that the mask 
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can be present just prior to electroplating, while the disclosure only supports the 
absence of the mask during the actual electroplating. In addition, photolithographically 
formed masking layer can be comprised of materials other than photoresist. The 
disclosure, therefore, does not provide a clear indication to support the currently 
amended limitation. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 2, 4, 6 and 7 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nye et al. in view of Chung et al. 



Regarding claims 1 and 6, Nye et al. teach a method for selective electroplating 
an interconnection pad, the method comprising: forming a titanium-tungsten (TiW) layer 
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(column 6 lines 47-55) over a passivation layer on a semiconductor substrate, said TiW 
layer further extending into an opening formed in said passivation layer for exposing the 
interconnection pad, such that said TiW layer covers sidewalls of said opening and a 
top surface of the pad; forming a seed layer (column 6 lines 47-55) over said TiW layer, 
selectively removing portions of said seed layer (column 7 lines 35-37) such that 
remaining seed layer material corresponds to a desired location of interconnect 
metallurgy for the interconnection pad; and electroplating at least one metal layer over 
said remaining seed layer material (column 7 lines 55-67), using said TiW layer as a 
conductive electroplating medium. Further, Nye et al. teach the copper seed layer is 
patterned by depositing a blanket layer and subtractively etching it using a resist mask 
(column 7 lines 35-37). The solder is then selectively electroplated on the remaining 
seed layer in the subsequent step. 

Nye et al. differs from the instant claims in that the reference does not explicitly 
teach electroplating a metal without a photoresist mask. 

However, it is well known in the art to selectively electroplate a metal without a 
photoresist mask. For example, Chung et al. teach a method of selectively inhibiting the 
deposition of a conductive material within desired regions of a semiconductor device. A 
seed layer is rendered ineffective to the electroplating in select regions of the substrate 
by the removal of the seed layer in select regions (figure 4-5). A barrier layer 22, which 
may be comprised of tantalum, tantalum nitride, tungsten, titanium, titanium nitride, etc., 
provides a conductive path for electroplating a metal onto the seed layer within the 
trenches and vias of the substrate. Since the seed layer 24 is only present within the 
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trenches and vias of the substrate, metal is electrodeposited only in the trenches and 
vias of the substrate. Furthermore, Chung et al. teach conductive materials and seed 
layers other than copper, such as aluminum, silver, tin, lead, etc., or nickel, chromium, 
cobalt, etc., may also be used (column 5 lines 25-33); Chung et al. teach the invention 
may be used in conjunction structures having various circuit features, and is in no way 
intended to be limited to use with dual damascene structures (column 5 lines 25-33). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Nye et al. by electroplating a 
selected area without a photoresist mask as taught by Chung et al., because a skilled 
artistan would have recognized that metal is electrodeposited only onto the seed layer 
when using a titanium nitride barrier layer, thus electroplating a selected area without a 
photoresist mask as taught by Chung et al. would be a suitable alternative method for 
selective plating. Since Nye et al. disclose that a layer of titanium nitride can be used 
as an alternative to titanium tungsten layer (column 6 lines 59-65), a skilled artistan 
would have seek the teaching of Chung et al. for electroplating on a titanium nitride 
barrier layer. 

Regarding claim 2, Nye et al. teach the seed layer further comprises a Cu/CrCu 
layer (column 6 lines 47-55). 

Regarding claim 4, Nye et al. teach removing portions of said TiW layer not 
covered by said at least one metal layer following electroplating thereof (column 8 lines 
24-27). 



Application/Control Number: 10/707,047 Page 7 

Art Unit: 1753 

Regarding claim 7, Nye et al. teach the passivation layer further comprises a 
photosensitive polyimide (PSPI) layer (column 7 lines 7-11). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nye et al. 
in view of Chung et al., and further in view of Love et al. 

Nye et al. and Chung et al. teach the method as described above in addressing 
claim 1 . Nye et al. also teach that nickel can be used in addition to copper (column 10 
lines 15-18) for bonding the CrCu layer and the gold layer (column 4 lines 35-38). The 
difference between the reference to Nye et al. and the instant claims is that the 
reference does not explicitly teach electroplating a nickel or the gold layer. 

It is well known in the art that nickel and gold can be electroplated, and that the 
nickel and gold layer are deposited between the copper and the solder material. Love 
et al., for example, teach that the nickel layer acts as a barrier to any solder-copper 
chemical interactions (column 9 lines 33-25), and that gold is plated on the nickel layer 
to protect it from environmental corrosion and attack, since the nickel layer is 
susceptible to oxidation (column 24 lines 66-column 25 line 2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Nye et al. and Chung et al. by 
electroplating the nickel layer followed by the gold layer as taught by Love et al., 
because plating the nickel layer prevents any solder-copper chemical interactions and 
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plating the gold layer on the nickel layer protects it from environmental corrosion and 
attack. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nye et al. 
in view of Chung et al., and further in view of Srivastava et al. 

Nye et al. and Chung et al. teach the method as described above in addressing 
claim 1 . Nye et al. also teach using an electrically conductive layer 60 (figure 3) to form 
the interconnection pad. The difference between the reference to Nye et al. and the 
instant claims is that the reference does not explicitly teach the interconnection pad 
comprises of aluminum. 

Srivastava et al. teach that the interconnection pad can be composed of copper 
or aluminum metal pad or line (column 2 lines 36-39). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Nye et al. and Chung et al. by using the 
aluminum pad of Srivastava et al., because aluminum is a good electrical conductor and 
is well suited for forming the interconnection pad. 

» 

Response to Arguments 

Applicant's arguments filed January 4, 2006 have been fully considered but they 
are not persuasive. 
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In the arguments presented on pages 7-8 of the amendment, the Applicant 
suggests that the references do not disclose every limitation of the amended claims. 
The examiner agrees, and thus the rejections under 35 U.S.C. 102(b) have been 
withdrawn. New rejections under 35 U.S.C. 103(a) are therefore appropriate. Chung et 
al. is relied upon to show a suitable alternate method for selective deposition of a 
conductive material without using photoresist. 

As stated in the office action above, Nye et al. teach a method for selective 
electroplating an interconnection pad, the method comprising: forming a titanium- 
tungsten (TiW) layer (column 6 lines 47-55) over a passivation layer on a 
semiconductor substrate, said TiW layer further extending into an opening formed in 
said passivation layer for exposing the interconnection pad, such that said TiW layer 
covers sidewalls of said opening and a top surface of the pad; forming a seed layer 
(column 6 lines 47-55) over said TiW layer, selectively removing portions of said seed 
layer (column 7 lines 35-37) such that remaining seed layer material corresponds to a 
desired location of interconnect metallurgy for the interconnection pad; and 
electroplating at least one metal layer over said remaining seed layer material (column 
7 lines 55-67), using said TiW layer as a conductive electroplating medium. Further, 
Nye et al. teach the copper seed layer is patterned by depositing a blanket layer and 
subtractively etching it using a resist mask (column 7 lines 35-37). The solder is then 
selectively electroplated on the remaining seed layer in the subsequent step. 



Application/Control Number: 10/707,047 Page 10 

Art Unit: 1753 

Nye et al. differs from the instant claims in that the reference does not explicitly 
teach electroplating a metal without a photoresist mask. 

However, it is well known in the art to selectively electroplate a metal without a 
photoresist mask. For example, Chung et al. teach a method of selectively inhibiting the 
deposition of a conductive material within desired regions of a semiconductor device. A 
seed layer is rendered ineffective to the electroplating in select regions of the substrate 
by the removal of the seed layer in select regions (figure 4-5). A barrier layer 22, which 
may be comprised of tantalum, tantalum nitride, tungsten, titanium, titanium nitride, etc., 
provides a conductive path for electroplating a metal onto the seed layer within the 
trenches and vias of the substrate. Since the seed layer 24 is only present within the 
trenches and vias of the substrate, metal is electrodeposited only in the trenches and 
vias of the substrate. Furthermore, Chung et al. teach conductive materials and seed 
layers other than copper, such as aluminum, silver, tin, lead, etc., or nickel, chromium, 
cobalt, etc., may also be used (column 5 lines 25-33); Chung et al. teach the invention 
may be used in conjunction structures having various circuit features, and is in no way 
intended to be limited to use with dual damascene structures (column 5 lines 25-33). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Nye et al. by electroplating a 
selected area without a photoresist mask as taught by Chung et al., because a skilled 
artistan would have recognized that metal is electrodeposited only onto the seed layer 
when using a titanium nitride barrier layer, thus electroplating a selected area without a 
photoresist mask as taught by Chung et al. would be a suitable alternative method for 
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selective plating. Since Nye et al. disclose that a layer of titanium nitride can be used 
as an alternative to titanium tungsten layer (column 6 lines 59-65), a skilled artistan 
would have seek the teaching of Chung et al. for electroplating on a titanium nitride 
barrier layer. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to the 
applicant's disclosure. Uzoh et al. teach a similar method for selective deposition on a 
barrier layer without using photoresist. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 
706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 CFR 
1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Application/Control Number: 10/707,047 



Page 12 



Art Unit: 1753 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521 . 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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